The concept of Exchange-Traded Funds (ETFs) is very popular in foreign countries, but in India, it is still in the initial growth phase. This research paper examines the characteristics and growth pattern of all the 82 exchange traded schemes floated and traded on Indian Stock markets, and evaluates their performance using Data Envelopment Analysis (DEA). On an average, ETFs grew at 37% annually during the period 2006 -2011in India. These funds consistently outperformed the market index and generated higher returns. ETFs generated excess returns of 3% p.a. as against CNX NIFTY, which is the Indian equity market bench mark. Gold ETFs provided 13% excess returns as compared to the returns on the equity market and attracted large investments in the post financial crisis years. Data Envelopment Analysis ranked domestic and overseas fund of funds as efficient funds, which were floated by foreign Asset Management Companies (AMCs) and the AMCs with Joint Ventures in India. Among the foreign AMCs, Franklin Templeton was found to offer the most efficient fund. These efficient funds are found to have higher Sharpe ratios, indicating that the DEA ranking is in broad consensus with the evaluation done using Sharpe ratios. However large funds were not found to be efficient funds. This infers that the fund size does not indicate superior performance.
Introduction
Exchange-Traded Funds (ETFs) were first introduced in USA in 1993. About 60% of trading volumes on the American Stock Exchange are reported to be from ETFs. As per the ETF landscape report released by BlackRock Inc. (a US-based AMC), ETFs have grown by 33.2%, compounded annually in the past 10 years, and 26.1% in the past five years, globally.
ETFs are referred to as passive schemes that fund managers resort to, to avoid risk and offer low-cost options to the investors. These funds rely on an arbitrage mechanism to maintain the prices at which they trade, in line with the net asset values of their underlying portfolios.
As Exchange-Traded Funds started growing in India since 2006, the investment industry required performance analysis of this newly available financial asset. Moreover, fund selection also requires investors to analyze returns, volatility and performance of the available funds. The purpose of this paper is to empirically assess the investment performance of Exchange-Traded Funds in India. The paper uses monthly returns of ETFs over the period to analyze 82 ETFs that were floated and traded on the Indian Stock Market across various themes. The paper investigates the relationship between fund size and performance and provides useful insights for the fund managers and investors.
Performance of ETFs has been examined on the basis of their returns and risk characteristics. Performance measures include average annual returns and excess returns measured by alpha values; risks measured by standard deviation and risk-adjusted returns measured by the Sharpe ratio. Data Envelopment Analysis (DEA) with three inputs and two out variables was used to analyze ETF performance and generate relative efficiency ranking among the peer group of funds.
On an average in India, ETFs grew at 37% annually during 2006 -2011. These funds also generated excess returns of 3% p.a. as against CNX NIFTY, the Indian equity market's bench mark. Gold ETFs provided 13% excess returns as compared to the returns on the equity market and attracted large investments in the post financial crisis years. Data Envelopment Analysis ranked domestic and overseas fund of funds as efficient funds. These efficient funds were floated by foreign Asset Management Companies (AMCs) and the AMCs with joint ventures in India. In India, as on 31 st May 2011, there are 25 large funds which represent the most recent gold funds as well as overseas fund of funds. The efficient funds were not found to be the large funds; however, they offered higher returns and have higher Sharpe ratios. This paper, being the first research work on ETFs in India, not only contributes to academic literature but also provides insights to investment professionals about an economy that is gaining significant prominence as an emerging economy in the global investment landscape.
Exchange Traded Funds in India
While the concept of ETFs is very much popular in foreign countries, in the Indian markets it is still in the initial growth phase. According to the Association of Mutual Funds of India (AMFI) data, the Indian mutual fund (MF) industry has been holding Rs. 6.75 trillion worth of assets over the past decade. On an average, during 2006-2011, Indian ETFs comprised of only 1.4% of the total industry assets. In comparison, in the US, ETFs comprise about 9% of the MF industry. This trend often raises the query among the investors as to whether or not Exchange-Traded Funds (ETFs) will be able to perform well in India.
In 2001, Benchmark was the first company to launch the first ETF in India -Nifty BeES, which was listed on the NSE for trade. In 2007, Benchmark also launched the first Gold Exchange-Traded Fund. Figure 1 presents a comparison of the growth in the total assets of the Indian MF industry and the growth of ETFs in India. The growth rate in ETFs was found to be higher than the industry growth rate during 2006 -07. However, ETFs did not continue to grow at that pace in the post financial crisis period. Figure 2 presents the percentage of ETF assets with respect to the total assets of the Indian MF industry. While in 2006-07, the share of ETFs in the total industry was about 3%, it fell subsequently and the average is around 1.4%. International Journal of Business and Management Vol. 7, No. 23; 2012 Figure 2. ETFs% in the total Indian mutual fund industry AMFI categorizes ETFs in India into 4 categories: i) Fund of funds oversees (FOF Overseas); ii) Fund of funds domestic (FOF Domestic); iii) Gold ETFs; iv) Other ETFs. The fund of funds schemes invest in a collection of mutual funds on the basis of an underlying theme. The most popular themes referred by AMCs in India are aggressive, conservative and moderate growth plans. The overseas fund of funds schemes collect money from domestic investors and invest it in global mutual funds as per some underlying theme. In India, the existing overseas fund of funds invests in themes such as agriculture, mining and emerging markets. Retail investors account for 94% of the folios for overseas fund of funds. It is expected that they would deliver super-normal returns. Gold ETFs invest in underlying gold markets. Other funds comprise of index funds in India, the underlying being popular and widely traded indices such as BSE Senses, CNX NIFTY or Bank NIFTY.
In this context this research paper investigates the performance of various categories of ETFs in India and addresses the following specific research objectives:  To assess the growth rates and returns across the different categories of ETFs floated in India during the period 2005-2011.  To examine whether ETFs provide excess returns to investors compared to CNX NIFTY, the equity market benchmark in India.  To evaluate and rank various categories of Exchange-Traded funds to further explore:
o Which categories of the funds (FOF/FOFO/GF/OF) are found efficient?
o Which AMCs were floating the efficient ETFs in India?
o Does a higher Sharpe ratio indicate superior and consistence performance of a mutual fund?
o Do fund size and resultant higher growth rates indicate efficiency of the fund?
Review of Literature

ETFs' Performance Across Countries
The existing evidence in the literature on performance of ETFs is mixed. While there were many papers reporting negative performance of ETFs, there were others that presented strong positive evidence about the performance of ETFs.
Adjei Frederick (2009) found no significant difference between the performances of the ETFs and the S&P 500 index. He found weak evidence of performance persistence on both the half-yearly and the yearly horizons. reported the existence of tracking errors between foreign ETFs and the underlying home index returns. Blitz David et al. (2010) investigated the performance of index mutual funds and the ETFs that are listed in Europe. They found that European index funds and ETFs underperform their benchmarks by 50 to 150 basis points per annum. found the existence of tracking errors between foreign ETFs and the underlying home index in US.
Blitz David and Huij (2011) evaluated the performance of ETFs that provide passive exposure to global emerging markets (GEM) equities and found that GEM ETFs exhibit higher tracking error. Houweling (2011) found that treasury ETFs were able to track their benchmark but investment grade corporate bond ETFs and high yield corporate bond ETFs underperform their benchmarks. Charupat & Miu (2011) analyzed the performance of leverage ETFs, and concluded that price deviations are small among leverage ETFs and that price volatility is more, as a result of rebalancing, at the end of the day.
Patrick (2011) found that in Hong Kong the magnitude of tracking errors is negatively related to the size but positively related to the expense ratio of the ETFs. He further commented that replicating the performance of underlying securities involves more risk, since they have a higher tracking error than in the US and Australia. Chang and Krueger (2012) investigated the performance of Exchange-Traded Funds and Closed-End Funds over the 2002 to 2011 period. They studied investment results such as returns, risks and risk-adjusted returns and found that though ETFs have significantly lower expenses, their performance is statistically worse than those of close-ended funds.
On the contrary, there was equal evidence of positive performance of ETFs. Ching-Chung et.al. (2005) indicated that the Taiwanese ETF and, the Taiwan Top 50 Tracker Fund (TTT) are price efficient and trading on them produces almost identical returns to the Taiwan stock market. Joel et al. (2006) compared the risk and return performances of ETFs available for foreign markets and closed-end country funds. They found higher mean returns and Sharpe ratios for ETFs, and concluded that a passive investment strategy through ETFs is observed to be superior to an active investment strategy using closely held country funds.
Huang and Guedj (2009) investigated as to whether an Exchange-Traded Fund (ETF) is a more efficient indexing vehicle than an Open-Ended Mutual Fund (OEF). They noted that ETFs are better suited for narrower and less liquid underlying indexes, and also for investors with long investment horizons. Jack et al. (2009) indicated that the US ETFs are more likely to trade at a premium than at a discount, with comparatively large daily price fluctuations. found that ETFs trade at a premium from their Net Asset Value (NAV) and the pattern of their returns can be predicted. Meric et al. (2009) reported that from October 9, 2007 to March 9, 2009, the U.S. stock market experienced the worst bear market and lost about 56% of its value during this period. They compared the performances of 38 sector index funds using the Sharpe and Treynor portfolio performance measures and found that the healthcare and consumer staples sector index funds had the best performance and the financials and home construction sector index funds had the worst performance in the October 9, 2007-March 9, 2009 bear market run.
Wong and Shum (2010) examined the performances of 15 worldwide ETFs across bearish and bullish markets over the period 1999 to 2007. They observed that ETFs always provide higher returns in a bullish market than in a bearish market. They noted from the Sharpe ratios that ETF returns are not positive and proportional to the market volatility. Yuexiang et al. (2010) investigated the pricing efficiency of the Shanghai 50 ETF (SSE 50 ETF), the first Exchange-Traded Fund (ETF) in China. They demonstrated that ETF market prices and their Net Asset Values are co-integrated and there is a unidirectional causality from price to NAV. They also found that the fund's prices did not closely follow the NAV during the second half of 2007, when the Chinese stock market experienced substantial volatility, reflecting sudden increased market risks as well as potential arbitrage opportunities during financial turbulences. found that the performance of ETFs is predictable and the return superiority is persistent in the short term level.
This mixed evidence about performance of ETFs across developed as well as emerging economies warrants and motivated the present research about the performance of ETFs in India.
Mutual Fund Performance through Data Envelopment Analysis
Apart from traditional measures such as the Sharpe ratio and Treynor's ratio, Data Envelopment Analysis (DEA) is found suitable to assess and rank the funds in mutual fund literature. Sedzro and Sardano (2000) observed that DEA provides a good ranking procedure when compared with the Sharpe and Treynor ratios. Anderson et al. (2004) used basic DEA to investigate 257 Australian real estate mutual funds over the 1997-2001 period. Greg (2006) assessed the relative efficiencies and inefficiencies of 25 of the largest US stocks, bonds and balanced funds using DEA. Ioannis (2011) evaluated the performance of natural resources ETFs using DEA and ranked the ETFs based on 3 input and 3 output variables.
Mutual Fund Performance in India
There are many research papers on the Indian mutual fund (MF) industry. Sivakumar et al. (2010) observed that private players were able to mobilize greater resources in the Indian MF industry than public institutions . Jaspal Singh (2004) evaluated the performance of various mutual funds and found that ICICI prudential floated and managed by a private AMC is the best performer in India. Madhumita et al. (2008) evaluated the performance of mutual funds on the basis of rate of returns as well as risk-adjusted methods, and found that the majority of equity funds outperformed the benchmark index. Most of these studies evaluated the growth and performance of equity funds, but there is no paper on Exchange-Traded Funds in India. Hence, the focus of this paper is to investigate the growth and performance of ETFs in India.
Data and Model
In India, the first ETF was Through time series data, the growth trend of the total assets under management of ETFs was identified. Monthly returns have been computed from Net Asset Values. Returns were compared across various categories of ETFs to analyze the performance of each category. Further, ETF returns were regressed against the returns of the CNX NIFTY Index (Equity index of 50 stocks maintained by the National Stock Exchange as Proxy for market) to estimate the excess returns (alpha values) that the ETFs provide to investors on and above the market returns. It is expected that ETFs would have high risk-adjusted returns and higher Sharpe ratios. Accordingly, the Sharpe ratio of each individual ETF has been calculated by dividing the excess ETF returns over the risk free rate with the standard deviation of ETF returns.
Further, DEA has been used to appraise and rank all ETFs in a risk-return frame work without reference to the market index. This method is considered appropriate because different ETFs target different benchmarks for their schemes. DEA assesses the relative efficiencies of peer group funds (ETFs) based on linear programming and optimization techniques using multiple input and output variables.
Data Envelopment Analysis
Data Envelopment Analysis is a non-parametric method based on linear programming. DEA analysis ranks the funds based on output-input ratio. Three input and two output variables were selected and used as per the Greg (2006) model. Three input oriented models of DEA -basic, cross and super efficiency models were used to appraise and rank the ETFs. Optimization software MAX DEA has been used to run these models and generate efficiency scores across ETFs.
Basic Efficiency Model
Input variables proxy the risk metrics and output variables reflect the return parameters. The Basic Efficiency Model is referred as a constant to the scale model. The objective of this optimization model is to maximize the ratio of output to input variables.
Basic Efficiency: 
h kj -score of mutual fund j cross evaluated by mutual fund k
2…m-Input variables r=1,2…s-Output variables j=1,2….n-mutual funds V ik -weight of input i u rk -weight of output r
Super Efficiency Model
This model is very similar to the basic model except that the objective function is allowed to exceed the value 1. In other words, the fund for which the efficiency score is being evaluated is not included in the constraint equations of the linear model. 
Input Variables
Three input variables and two output variables have been used to estimate the relative efficiencies of ETFs in India.
Standard Deviation
Standard Deviation is a measure of the volatility of the returns that the mutual fund produces. A high volatility implies high probability of unexpected gain/loss. This is the most accepted and widely used measure of financial risk, and is computed taking deviation from the mean value of all monthly returns.
Maximum Drawdown
Maximum Drawdown is a measure of the capability of the fund to rebound from a trough. It is calculated as the largest percentage drop from peak to trough before attaining a new peak during the investigation period. This is considered as an input variable since the period of study covered the world financial crisis phase when the Net Asset Values (NAVs) of almost all the funds fell. This input variable captures the ability of ETFs to rebound and perform better. For example if the NAV fell from its highest value of Rs.20 to Rs.10 before reaching a new peak of Rs.21 ,the computed value of drawdown will be 50%.
Monthly Downside Deviation
Monthly Downside Deviation is a measure of the volatility of the downside performance of a mutual fund. It is calculated by finding the average negative returns during the investigation period and measuring the deviation of the negative returns around this mean. A small Downside Deviation indicates lesser probability and risk of large negative returns. 
Compounded Monthly return
It measures the long term returns generated by the ETF, and is calculated by taking the n th root of the total return, where n is the number of periods being considered. This is computed as follows: 
Empirical Results
ETFs-Origin and Growth in India
The On an average, ETFs grew at 37% compounded annually as against reported global growth rate of 26% during this period (Black Rock report).
As already observed, the growth rate across all ETFs was very high during 2006-07. The total investments in the subsequent years fell due to the crash of the financial markets across the globe. On the whole, the domestic fund of funds had a negative compounded growth rate over the five year study period, whereas, overseas fund of funds grew @ 80%, and Gold ETFs grew by 94%. As for the other ETFs, though they fell drastically during the crisis time, they still generated the highest average compounded growth rate over the 5 year period. Table 2 presents various categories of asset management companies (AMCs) and their asset composition. Across the various players, foreign AMCs floated the maximum number of ETFs and are holding the highest value of investments. Foreign AMCs own 55% of the total ETF assets, Indian Joint Ventures own 24% and private Indian AMCs own 15% of the assets. Table 3 presents the average monthly returns across the schemes and across the years. ETFs floated upon Indian stock market indices and categorized as other ETFs, provided higher returns both in the period of boom as well as during the recovery phase. This was despite the fact that the total AUM dipped drastically since 2008 in these funds. Overseas Fund of funds also gave equally higher returns to the investors across the years. All ETFs had negative returns during the year 2008-09 on account of the global financial crisis. Table 3 . Average monthly returns of 82 ETFs in India Table 4 provides the comparative descriptive statistics. All categories of ETFs outperformed the market benchmark. The average monthly return on ETFs during the five year study period of 2006-11 is more than twice the return upon equity market index. The standard deviation which measures volatility is less than half of the market index. This infers that ETF investors take less than half of the market risk to earn a return that is twice that of market return. Single index model based on the classical Capital Asset Pricing has been used to compute alpha and beta. Using CNX NIFTY as the market index, Jensen's alpha was computed for various categories of ETF via the regression of the excess return of the index against the excess return of the ETF as follows:
where R et and R it are the monthly return for the ETF and equity market index NIFTY at time t, R f is the risk-free rate proxy and ε t is an error term. α represents Jensen's alpha (1968) , which is the intercept of the regression in the excess risk-adjusted return above that of the market index and β is the slope of the regression.
The regression results and beta estimates provide insights into the level of the ETFs' dependency upon the market performance. The alpha values reflect the excess returns the funds were able to provide on and above the market benchmark. Except in the case of gold ETFs where the underlying asset is gold and not equity market index, in all Vol. 7, No. 23; 2012 the other cases the beta coefficients are statistically significant, leading to the inference that their performance depends upon market performance. ETFs floated on Indian indices (categorized as other ETFs) had the highest betas whereas domestic and overseas fund of funds had moderate but statistically significant betas. R square of 79% between the average ETFs returns and the market returns further indicates their performance dependence on the market performance. The alpha values were positive though not statistically significant, indicating positive excess returns even during the crisis times. These values indicate excess monthly returns generated by ETFs; they have been compounded over a period of 12 months and the computed annualized average excess return is presented in Table 5 . Gold ETFs provided highest excess returns of 13% p.a. On an average, ETFs provided 3% excess return over the market benchmark during the 5 year period of 2006-2011. Excess annual return of 12% on ETFs floated on Indian indices and referred as other ETFs was found to be statistically significant. Table 6 . Further, Sharpe ratios have also been computed (Table 6 ), for which, the yield on 10 years' Government bonds have been considered as risk free rate. The Sharpe ratio was computed from the following formula.
Sharpe ratios were small for some funds as they had low average monthly returns for many months due to negative returns during the years 2008 and 2009.
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International Journal of Business and Management Vol. 7, No. 23; 2012 The basic efficiency score of 1 indicates that the fund is efficient. Higher cross efficiency across basic efficient funds indicates their superior performance across peer funds. Super efficiency further ranks efficient funds. It is observed that the model ranked 5 funds to be efficient across 35 funds over the period of 52 months from 1 st Jan 2007 to April 2011.Out of these funds the first 3 funds were domestic fund of funds and the other two were overseas fund of funds. These five funds were floated by 3 AMCs. A popular foreign AMC, Franklin Templeton floated the first best fund. This fund has been found to be efficient by all the three basic, super and cross efficiency models. Birla Sun life a Joint Venture, where the Indian partner has a predominant share floated the next two best funds. These funds were found to be superior by basic and super efficiency models but did not get an efficiency score equal or higher than one in the cross efficiency model. The last two funds were floated by Principal Global opportunities which was also a Joint Venture but with the predominant share held by a foreign partner. The best funds were neither the funds with higher Sharpe ratios nor the funds with highest returns. This infers that funds providing higher returns are not considered as efficient funds. The average annualized return across the funds was 11% and the ETFs that were found efficient had a return of 9-10%. Though Sharpe ratios are widely used to rank the fund's performance, the inclusion of other parameters in this optimization model to provide for consistent performance ranked the funds differently. The Maximum Drawdown and monthly Downside Deviation are the two additional input variables that were key variables, particularly during the crisis time to filter efficient funds from peer group. ETFs were also found to have lower Sharpe ratios as they had negative returns in two out of these 4 years time. The correlation between the basic efficiency scores the Sharpe ratios was very low as is presented in Table 9 .
In India, 67 ETFs were floated up to end of the December 2008. With the twin objectives of increasing sample size and also to avoid the crisis years to find efficient funds in normal market conditions, DEA optimization model was employed to rank all these 67 funds on the same 3 input and 2 output variables. The performance of these funds has been analyzed for a period of 29 months -from 1 st Jan 2009 to 31 st May 2011. Table 7 presents the efficiency scores of all 67 ETFs. The funds which were found efficient in the previous www.ccsenet.org/ijbm
International Journal of Business and Management Vol. 7, No. 23; 2012 analysis were found to be efficient here also. Out of the 67 ETFs, 9 funds were found to be efficient having a basic efficiency score of above one. Four funds floated by Franklin Templeton were found efficient by the basic model. All were domestic fund of funds. One more domestic fund floated by ING optimix, a foreign AMC and two domestic funds floated by Birla Sun life an AMC that is an Indian Joint Venture were also found to be efficient.. Another foreign AMC, HSBC, has floated two efficient overseas funds of funds. The correlation between the efficiency scores and Sharpe ratios improved (Table 9 ). The efficient funds were found to have higher Sharpe ratios. Further, the Pearson's correlation coefficient between the Sharpe ratios and estimated efficiency scores was found statistically significant at .01 level, indicating that the DEA ranking is broadly in consensus with the evaluation by Sharpe ratios. The top 25 large ETFs based on total assets under management were selected and ranked to examine the relationship between fund size and efficiency. Table 8 presents the efficient scores of the top 25 large ETFs as on 1 st April 2011. The data used was the 12 months performance of these 25 funds. The most recent funds were the funds with the highest investment inflows. The efficiency scores indicate that the largest funds are not the most efficient funds. Funds found efficient across these 25 ETFs are the funds that provided highest returns and have higher Sharpe ratios. This infers that larger fund size does not indicate superior performance. 
Conclusion
This research paper evaluates the performance of all the 82 Exchange-Traded schemes floated and traded on the Indian Stock markets. The compounded growth rates across the years 2006-2011 and trend analysis reveals that the overseas fund of funds as well as the Gold funds were able to impress the investors and were able to mobilize greater resources. On an average, the ETFs grew at a compounded annual growth rate of 37% during 2006-11. It has been found that foreign AMCs were holding 55 % of assets across the ETFs, followed by Indian Joint Ventures and Private AMCs. ETFs have consistently outperformed the market index and have generated higher returns. The volatility of their returns was also found to be lesser than that of the returns of the bench mark index NIFTY in equity market. On an average, the ETFs were able to generate 3% annualized excess returns over the market returns.
Assets under management reflect the investment flows and the resources mobilized by the fund. Investors would like to chase performance and invest in superior performing funds. The funds floated on the Indian equity market indices (categorized as other ETFs) grew substantially during the boom period of 2006-07. Overseas funds and Gold funds grew substantially during and after 2008, the post global financial crisis period. In addition to the contemporary economic conditions, these investment flows indicate investors' risk appetite, interest in the sector and their expectations about the performance of the fund.
Data Envelopment Analysis was used with three input and two output variables to capture the multidimensional nature of risk and return parameters. The funds found efficient by this model were not the funds giving highest return. However, the efficiency scores have a statistically significant correlation with the Sharpe ratios that were used widely to rank mutual funds. DEA ranking is not only based on excess returns to risk to return ratio as in case of Sharpe ratio, it is also more comprehensive as it includes multiple input and output variables and provides better fund evaluation.
DEA ranked the funds floated by foreign AMCs and AMCs with Joint Ventures as relatively efficient funds. Among the foreign AMCs, Franklin Templeton funds were found to be the efficient fund across all the years. Domestic funds were found to be efficient in not just the analysis of the 35 funds for 53 months but also in the www.ccsenet.org/ijbm
International Journal of Business and Management Vol. 7, No. 23; 2012 analysis of the 67 funds for the 29 post financial crisis months beginning January 2009. The analysis of 25 large funds for the most recent 12 months period (April2010-11) identified overseas fund of fund and Gold ETF as superior funds. These efficient funds were also found to be giving highest returns and having higher Sharpe ratios. However, large funds holding maximum assets were found to be neither efficient nor did they provide the highest returns.
The growth and success of the fund industry requires the investors to choose superior funds rationally and requires the managers to deploy these funds efficiently to improve fund performance. Data Envelopment Analysis is an improved evaluation technique incorporating multiple parameters for the assessment of mutual funds.
